Induction of Cyclooxygenase 2 by Streptococcus pyogenes Is Mediated by Cytolysins.
Prostaglandin E2 (PGE2), an arachidonic acid metabolite regulating a broad range of physiological activities, is an important modulator of the severity of infection caused by Streptococcus pyogenes. Here, we investigated the role of streptococcal cytolysin S (SLS) and streptococcal cytolysin O (SLO) in the induction of cyclooxygenase-2 (COX-2), the rate-limiting enzyme in the synthesis of prostaglandins, in in vitro cultured macrophages and during in vivo infection. Macrophages were infected with S. pyogenes wild type or with the isogenic mutant strains deficient in SLS (ΔSLS), SLO (ΔSLO), or both (ΔSLS/ΔSLO), and the expression of COX-2 was determined at the transcriptional and the protein level. The results indicated that S. pyogenes induced expression of COX-2 and concomitant synthesis of PGE2 in macrophages mediated by the synergistic activity of both SLS and SLO, and involved calcium and the PKC/JNK signaling pathway. These results were validated using recombinant cytolysins. In a murine skin infection model, COX-2-positive cells were found more abundant at the site of S. pyogenes wild-type infection than at the site of infection with ΔSLS/ΔSLO mutant strain. These findings suggest that inhibitory targeting of SLS and SLO could ameliorate the adverse effects of high levels of prostaglandins during S. pyogenes infection.